INTRODUCTION
For esthetic reasons, considerable attention has recently been given to the clinical use of castable glass-ceramics restorations.
The esthetics and strength of glass-ceramics are highly dependent on the ceramming temperature and/or amount of crystal in the glass matrix1). However, the volume and size of crystals in the glass matrix are not fully controllable, although they are affected by heating rate, time and temperature.
In particular, controlling crystal volume or size within the crystallizing temperature range is difficult and does not always produce consistent results.
In 1989, Kokubo et al. introduced glass-ceramics containing crystalline apatite (Ca5 (PO4)3(OH, F)) and magnesium titanate (MgTiO3) for dental applications2). They demonstrated that glass-ceramics precipitating two kinds of crystal have some advantages; excellent esthetics, biocompatibility and excellent mechanical properties. However, the mechanical properties of these glass-ceramics have not been sufficiently investigated for clinical application in dentistry and the crystallizing two kinds of crystal increases the difficulty in elucidating the mechanical properties.
This study investigated the effects of heat treatment after casting (ceramming) on the mechanical properties of castable glass-ceramics containing crystalline apatite and magnesium titanate.
The results of investigation may be useful for developing an all ceramic crown using castable glass-ceramics.
MATERIALS AND METHODS
where KIC is the fracture toughness, H is the hardness, E is the elastic modulus, P is the indentation load, C is the indentation crack length. Hardness was measured by a Vickers hardness tester. X-ray diffraction and SEM observation The X-ray powder diffraction method (XRD)@@ was used to determine the structure and amount of the crystalline phase in the glass matrix. A diffractometer system with a Ni-OF CASTABLE GLASS-CERAMICS titanate crystal was harder than apatite crystal or glassy matrix ( Table 1 ). The hard particle is known to be more effective in crack deflection, bowing and pinning of the ceramics15). In this experiment as well, the strength of glass-ceramics was increased more by the crystallization of magnesium titanate than by that of apatite.
Sumii reported that a bending strength above 100MPa is required for castable glassceramics16 
